Pharmacokinetics and pharmacodynamics of intravenous bumetanide in mutant Nagase analbuminemic rats: importance of globulin binding for the pharmacodynamic effects.
The importance of plasma protein binding of intravenous furosemide in circulating blood for its urinary excretion and hence its diuretic effects in mutant Nagase analbuminemic rats was reported. Based on the furosemide report, the diuretic effects of another loop diuretic, bumetanide, could be expected in analbuminemic rats if plasma protein binding of bumetanide is considerable in the rats. This was proved by this study. After intravenous administration of bumetanide, 10 mg/kg, to analbuminemic rats, the plasma protein binding of bumetanide was 36.8% in the rats mainly due to considerable binding to alpha- and beta-globulins (this value, 36.8%, was considerably greater than only 12% for furosemide), and hence the percentages of intravenous dose of bumetanide excreted in 6 h urine as unchanged drug was 16.0% in the rat (this value was considerably greater than only 7% for furosemide). After intravenous administration of bumetanide to analbuminemic rats, the area under the plasma concentration-time curve from time zero to time infinity (1012 compared with 2472 microg min/mL) was significantly smaller [due to significantly faster both renal clearance (1.49 compared with 0.275 ml/min/kg) and nonrenal clearance (8.30 compared with 3.71 ml/min/kg)], terminal half-life (9.94 compared with 22.4 min) and mean residence time (4.25 compared with 5.90 min) were significantly shorter (due to faster total body clearance, 9.88 compared with 4.05 ml/min/kg), and amount of 6 h urinary excretion of unchanged bumetanide (559 compared with 261 microg, due to increase in intrinsic renal excretion) was significantly greater than that in control rats. The 6 h urine output and 6 h urinary excretions of sodium, chloride and potassium were comparable between two groups of rats although the 6 h urinary excretion of bumetanide was significantly greater in analbuminemic rats. This could be explained by the following. The amount of urinary excretion of bumetanide was significantly greater in analbuminemic rats than that in control rats only between 0 and 30 min urine collection. In both groups of rats, the urinary excretion rates of bumetanide during 0-30 min reached a upper plateau with respect to urine flow rate as well urinary excretion rates of sodium, potassium and chloride, therefore, the diuretic effects (6 h urine output and 6 h urinary excretions of sodium, potassium and chloride) were not significantly different between two groups of rats.